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(54) METHOD FOR CONTROLLING POT SPINNING MACHINE

(57) A method for controlling a pot spinning machine
(1) includes spinning a yarn (20) supplied from a drafting
device (2) in a pot (5, 5-1, 5-2, 5-3) of each of spindles
(61, 62, 63), rewinding the yarn (20) spun in the pot (5,
5-1, 5-2, 5-3) onto a bobbin (25), and inspecting each
spindle (61, 62, 63) to determine whether a remaining
yarn exists in the pot (5, 5-1, 5-2, 5-3) between the end
of the rewinding performed after the spinning and the
start of next spinning. The method further includes start-
ing a roving-supply stop device (3) of the spindle (61, 62,
63) that is determined in the inspecting as the spindle in
which the remaining yarn exists to prevent the yarn (20)
from being spun in the pot (5, 5-1, 5-2, 5-3) in the next
spinning.
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Description

[0001] The present disclosure relates to a method for
controlling a pot spinning machine.

BACKGROUND

[0002] In a pot spinning machine, yarn that has been
drawn out by a drafting device is introduced to a pot by
a yarn introduction pipe, and the introduced yarn is spun
through an end of the yarn introduction pipe to be depos-
ited on an inside wall of the pot, and the yarn is then
rewound onto a bobbin. If rewinding of the yarn fails for
any reason, the yarn supposed to be rewound onto the
bobbin remains in the pot at the end of a rewinding step.
The yarn that remains in the pot at the end of the rewind-
ing step is referred to as "remaining yarn" herein.
[0003] If the remaining yarn exists in the pot at the end
of the rewinding step, the yarn spun in the pot in a next
spinning step (hereinafter also referred to as "another
yarn") is deposited on the remaining yarn. This makes a
cake formed on the inside wall of the pot thicker than a
usual cake. Accordingly, the yarn introduction pipe may
contact the cake during the yarn spinning in the pot, or
the bobbin inserted into the pot for yarn rewinding may
contact the cake.
[0004] Japanese Patent Application Publication No.
2001-081634 mentions, for example, a technique to in-
spect whether the remaining yarn exists in the pot,
through a phenomenon that the presence of the remain-
ing yarn reduces a rotary frequency of a yarn leg which
rotates around the yarn introduction pipe when the yarn
is spun in the pot through the end of the yarn introduction
pipe. More specifically, a rotary frequency of the yarn leg
is detected during the spinning of the yarn, and the de-
tected rotary frequency of the yarn leg is compared with
a predetermined set value of the rotary frequency to in-
spect the presence of the remaining yarn in the pot.
[0005] However, the technique mentioned in Japanese
Patent Application Publication No. 2001-081634 can de-
tect the rotary frequency of the yarn leg only after the
start of spinning of the yarn. If the remaining yarn exists
in the pot, the yarn spun in the pot for detection of the
frequency of the yarn leg is deposited on the remaining
yarn. Accordingly, the yarn introduction pipe may contact
a cake, or the bobbin may contact a cake, as described
above. Further, even if the yarn could be rewound onto
the bobbin, a mixture of the remaining yarn and the an-
other yarn is rewound onto the bobbin. The remaining
yarn and another yarn get entangled with each other
when the yarn is wound from the bobbin in a next winding
step, so that both the remaining yarn and the another
yarn become unusable yarn, in other words, "waste yarn".
[0006] The present disclosure, which has been made
in light of the above-mentioned problem, is directed to
providing a method for controlling a pot spinning machine
that prevents another yarn from being deposited on the
remaining yarn in a pot even if yarn rewinding fails.

SUMMARY

[0007] In accordance with an aspect of the present dis-
closure, there is provided a method for controlling a pot
spinning machine. The pot spinning machine includes a
plurality of spindles. Each spindle includes a drafting de-
vice, a roving-supply stopping device, and a pot. The
drafting device includes a pair of back rollers, a pair of
middle rollers, and a pair of front rollers that are arranged
in that order from an upstream to a downstream of a
roving delivery direction. The drafting device is config-
ured to draw out a roving by using rotations of the pair
of back rollers, the pair of middle rollers, and the pair of
front rollers. The roving-supply stopping device is con-
figured to stop supply of the roving to the drafting device.
The pot rotates at a predetermined rotational speed. The
method includes spinning a yarn supplied from the draft-
ing device in the pot of each of the spindles, rewinding
the yarn spun in the pot onto a bobbin, and inspecting
each spindle to determine whether a remaining yarn ex-
ists in the pot between the end of the rewinding performed
after the spinning and the start of next spinning. The
method further comprises starting the roving-supply stop
device of at least one of the spindles that is determined
in the inspecting as the spindle in which the remaining
yarn exists to prevent the yarn from being spun in the pot
in the next spinning.
[0008] Other aspects and advantages of the disclosure
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present disclosure together with objects
and advantages thereof, may best be understood by ref-
erence to the following description of the embodiments
together with the accompanying drawings in which:

FIG. 1 is a schematic view illustrating an exemplary
configuration of a pot spinning machine according
to an embodiment of the present disclosure;

FIG. 2 is a block diagram illustrating an exemplary
configuration of a drive control system of the pot spin-
ning machine according to the embodiment of the
present disclosure;

FIG. 3 is a flowchart for describing a method for con-
trolling the pot spinning machine according to the
embodiment of the present disclosure;

FIG. 4 is a diagram illustrating an example of a con-
crete operation of the pot spinning machine using
the method for controlling the pot spinning machine
according to the embodiment of the present disclo-
sure;
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FIG. 5 is a diagram illustrating an example of the
concrete operation of the pot spinning machine using
the method for controlling the pot spinning machine
according to the embodiment of the present disclo-
sure;

FIG. 6 is a diagram illustrating an example of the
concrete operation of the pot spinning machine using
the method for controlling the pot spinning machine
according to the embodiment of the present disclo-
sure;

FIG. 7 is a diagram illustrating an example of the
concrete operation of the pot spinning machine using
the method for controlling the pot spinning machine
according to the embodiment of the present disclo-
sure;

FIG. 8 is a diagram illustrating an example of the
concrete operation of the pot spinning machine using
the method for controlling the pot spinning machine
according to the embodiment of the present disclo-
sure;

FIG. 9 is a diagram illustrating an example of the
concrete operation of the pot spinning machine using
the method for controlling the pot spinning machine
according to the embodiment of the present disclo-
sure;

FIG. 10 is a diagram for describing technical impor-
tance of inverse rotation of a pair of back rollers and
a pair of middle rollers;

FIG. 11 is a diagram for describing the technical im-
portance of inverse rotation of the pair of back rollers
and the pair of middle rollers;

FIG. 12 is a diagram for describing the technical im-
portance of inverse rotation of the pair of back rollers
and the pair of middle rollers; and

FIG. 13 is a diagram for describing the technical im-
portance of inverse rotation of the pair of back rollers
and the pair of middle rollers;

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0010] The following will describe an embodiment of
the present disclosure with reference to the accompany-
ing drawings.

<Configuration of pot spinning machine>

[0011] First, a configuration of a pot spinning machine
according to an embodiment of the present disclosure
will be described.
[0012] FIG. 1 is a schematic view illustrating an exem-

plary configuration of a pot spinning machine according
to an embodiment of the present disclosure.
[0013] As illustrated in FIG. 1, a pot spinning machine
1 includes a drafting device 2, a roving-supply stop device
3, a yarn introduction pipe 4, a pot 5, a bobbin support
part 6, and an inspection device 7. These elements co-
operate to form a single spindle that represents a unit of
spinning. The pot spinning machine 1 includes a plurality
of spindles, and each of the spindles has a common con-
figuration. The following will focus on a configuration of
the single spindle.

(Drafting device)

[0014] The drafting device 2 is a device that draws out
a roving 9, which is a yarn material, to a predetermined
thickness. The drafting device 2 includes multiple pairs
of rollers, such as a pair of back rollers 15, a pair of middle
rollers 16, and a pair of front rollers 17. The pair of back
rollers 15, the pair of middle rollers 16, and the pair of
front rollers 17 are arranged in that order from upstream
to downstream of a roving delivery direction.
[0015] The pair of back rollers 15 includes a top back
roller 15a and a bottom back roller 15b. The top back
roller 15a and the bottom back roller 15b are in contact
with each other under a predetermined pressure. The
top back roller 15a is a driven roller, and the bottom back
roller 15b is a driving roller. The top back roller 15a is
rotated by rotation of the bottom back roller 15b.
[0016] The pair of middle rollers 16 includes a top mid-
dle roller 16a and a bottom middle roller 16b. The top
middle roller 16a and the bottom middle roller 16b are in
contact with each other under a predetermined pressure.
The top middle roller 16a is a driven roller, and the bottom
middle roller 16b is a driving roller. The top middle roller
16a is rotated by rotation of the bottom middle roller 16b.
The pair of middle rollers 16 is wound with a pair of aprons
19. The pair of aprons 19 includes a top apron 19a and
a bottom apron 19b. The top apron 19a is wound over
the top middle roller 16a, and the bottom apron 19b is
wound over the bottom middle roller 16b.
[0017] The pair of front rollers 17 includes a top front
roller 17a and a bottom front roller 17b. The top front
roller 17a and the bottom front roller 17b are in contact
with each other under a predetermined pressure. The
top front roller 17a is a driven roller, and the bottom front
roller 17b is a driving roller. The top front roller 17a is
rotated by rotation of the bottom front roller 17b.
[0018] The pairs of rollers 15, 16, and 17 are rotated
by a drafting-device driving section described later. The
drafting-device driving section rotates the pair of back
rollers 15, the pair of middle rollers 16, and the pair of
front rollers 17, at respective predetermined rotational
speeds. When the rotational speeds of the pairs of rollers
15, 16, and 17 are defined by revolutions per minute
(rpm), the rpm of the pair of middle rollers 16 is greater
than the rpm of the pair of back rollers 15, and the rpm
of the pair of front rollers 17 is greater than the rpm of
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the pair of middle rollers 16. As described above, the rpm
of the pairs of rollers 15, 16, and 17 are different from
each other, and the drafting device 2 draws out the roving
9 by using the rotations of the pairs of rollers 15, 16, 17,
specifically, by using the difference in rpm among the
pair pf rollers 15, 16, 17, that is, the difference in rotational
speed among the pairs of rollers 15, 16, 17. A yarn 20
that has been drawn out by the drafting device 2 to a
predetermined thickness is supplied from the drafting de-
vice 2 to the yarn introduction pipe 4 through a yarn suc-
tion pipe 22.

(Roving-supply stop device)

[0019] The roving-supply stop device 3 includes a
wedge 8 that is movable toward or away from the pair of
back rollers 15 of the drafting device 2. The roving-supply
stop device 3 stops supply of the roving 9 to the drafting
device 2 by the wedge 8 driven between the two rollers
of the pair of back rollers 15, i.e., the top back roller 15a
and the bottom back roller 15b.
[0020] When the roving-supply stop device 3 is started,
the wedge 8 is moved toward the pair of back rollers 15.
The wedge 8 is driven between the top back roller 15a
and the bottom back roller 15b. The wedge 8 blocks the
transmission of the rotation of the bottom back roller 15b
to the top back roller 15a. Further, the roving 9 is caught
between the top back roller 15a and the wedge 8. This
prevents the rotation of the bottom back roller 15b from
providing a delivery force to the roving 9. This therefore
stops the supply of the roving 9 to the drafting device 2.

(Yarn introduction pipe)

[0021] The yarn introduction pipe 4 introduces the yarn
20, which has been supplied from the drafting device 2
through the yarn suction pipe 22, to the pot 5. The yarn
20 drawn out by the drafting device 2 is introduced into
the yarn suction pipe 22, for example, by swirling air flow,
and the yarn 20 is further introduced into the yarn intro-
duction pipe 4 through the yarn suction pipe 22. The yarn
introduction pipe 4 has a long thin tube-like shape. The
yarn introduction pipe 4 has a circular cross section in a
direction perpendicular to a longitudinal direction of the
yarn introduction pipe 4. The yarn introduction pipe 4 is
disposed downstream of the drafting device 2, and is
coaxial with the pot 5. A lower portion of the yarn intro-
duction pipe 4 is disposed in the pot 5. The yarn intro-
duction pipe 4 has a yarn outlet 4a at a bottom end of
the yarn introduction pipe 4. The yarn 20 introduced into
the yarn introduction pipe 4 is discharged from the yarn
outlet 4a of the yarn introduction pipe 4 for spinning. The
yarn introduction pipe 4 is moved up and down by a yarn-
introduction-pipe driving section described later.

(Pot)

[0022] The pot 5 is used for formation of a cake 24 and

rewinding of the yarn 20. The pot 5 has a cylindrical
shape. The pot 5 is rotatable with respect to a central
axis of the pot 5. The central axis of the pot 5 referred to
as K is parallel to a vertical direction. Accordingly, one
side of the pot 5 is an upper side, and the other side is a
lower side in the central axis K direction. The pot 5 is
rotated by a pot driving section described later. The pot
5 has an opening 5a at a bottom end of the pot 5. The
cake 24 is a deposit of the yarn 20 that is formed on an
inside wall 5b of the pot 5.

(Bobbin support part)

[0023] The bobbin support part 6 supports a bobbin
25. The bobbin support part 6 is moved up and down by
a bobbin driving section described later. The bobbin sup-
port part 6 includes a bobbin seat 26 and a bobbin at-
tachment portion 27. The bobbin seat 26 has a plate-like
shape. The bobbin attachment portion 27 is fixed to the
bobbin seat 26.
[0024] The bobbin attachment portion 27 is a portion
to which the bobbin 25 is attachable. The bobbin attach-
ment portion 27 is arranged coaxially with the yarn intro-
duction pipe 4 and the pot 5 such that the bobbin attach-
ment portion 27 faces the yarn introduction pipe 4 on the
central axis K of the pot 5. The bobbin attachment portion
27 is disposed below the yarn introduction pipe 4. Ac-
cordingly, the bobbin 25 faces the yarn introduction pipe
4 on the central axis K of the pot 5 in a state where the
bobbin 25 is attached to the bobbin attachment portion
27.

(Inspection device)

[0025] The inspection device 7 inspects whether the
remaining yarn exists in the pot 5. The inspection device
7 includes a camera 31 for capturing images and an im-
age processor 32. The camera 31 captures an image of
the inside of the pot 5, and outputs the captured image
data. The image processor 32 processes the image data
output from the camera 31, and determines whether the
remaining yarn exists in the pot 5. The inspection device
7 including the camera 31 and the image processor 32
may include a plurality of inspection device 7 correspond-
ing to a plurality of spindles of the pot spinning machine
1, alternatively, may be a single inspection device 7 pro-
vided for the plurality of spindles.
[0026] In the present embodiment, a single inspection
device 7 is provided for a plurality of spindles, as an ex-
ample. In that case, the single inspection device 7 has
to capture an image of the inside of each pot of all the
spindles. In the present embodiment, the inspection de-
vice 7 is mounted on a movable wagon, which is not
illustrated, so as to inspect the pot 5 of each of all the
spindles to determine whether the remaining yarn exists
in the pot 5. The plurality of spindles of the pot spinning
machine 1 is arranged along a longitudinal direction of a
frame of the pot spinning machine 1. Accordingly, the
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wagon is movable in a direction in which the plurality of
spindles of the pot spinning machine 1 are arranged.
[0027] The wagon moves to locate the camera 31
mounted on the wagon below the pot 5 of each of the
spindles, and the camera 31 captures an image of the
inside of the pot 5 of the spindle in sequence. The image
processor 32 receives image data output from the cam-
era 31, and processes the image data. If the remaining
yarn exists in the pot 5 whose image is captured by the
camera 31, the image data output from the camera 31
shows a predetermined difference in luminance at a
boundary P between a surface of the inside wall 5b of
the pot 5 and the remaining yarn, as illustrated in FIG. 1.
In the image processing, the image processor 32 deter-
mines that the remaining yarn exists when the image
processor 32 detects that there is a portion at which a
predetermined difference in luminance is shown, mean-
while, the image processor 32 determines that the re-
maining yarn does not exist when the image processor
32 detects that there is no portion at which a predeter-
mined difference in luminance is shown.
[0028] FIG. 2 is a block diagram illustrating an exem-
plary configuration of a drive control system of the pot
spinning machine according to the embodiment of the
present disclosure.
[0029] As illustrated in FIG. 2, the pot spinning machine
1 includes a controller 50, a drafting-device driving sec-
tion 51, a wedge driving section 52, a yarn-introduction-
pipe driving section 53, a pot driving section 54, a bobbin
driving section 55, and a wagon driving section 56.

(Controller)

[0030] The controller 50 centrally controls the opera-
tion of the whole pot spinning machine 1. The controller
50 is electrically connected to the drafting-device driving
section 51, the wedge driving section 52, the yarn-intro-
duction-pipe driving section 53, the pot driving section
54, the bobbin driving section 55, and the wagon driving
section 56, which are controlled by the controller 50. The
controller 50 is also electrically connected to the inspec-
tion device 7. Each of the drafting-device driving section
51, the yarn-introduction-pipe driving section 53, the pot
driving section 54, the bobbin driving section 55, and the
wagon driving section 56 is provided for the plurality of
spindles, and the wedge driving section 52 is provided
for each of the spindles.

(Drafting-device driving section)

[0031] The drafting-device driving section 51 rotates
the pair of back rollers 15, the pair of middle rollers 16,
and the pair of front rollers 17, at respective predeter-
mined rotational speeds. The drafting-device driving sec-
tion 51 rotates the pair of back rollers 15, the pair of middle
rollers 16, and the pair of front rollers 17 by a control
command provided to the drafting-device driving section
51 from the controller 50.

(Wedge driving section)

[0032] The wedge driving section 52 drives the wedge
8 of the roving-supply stop device 3. The wedge driving
section 52 drives the wedge 8 to move toward or move
away from the pair of back rollers 15 by the control com-
mand provided to the wedge driving section 52 from the
controller 50. For start of the operation of the roving-sup-
ply stop device 3, the controller 50 commands the wedge
driving section 52 to drive the wedge 8 to move toward
the pair of back rollers 15, and for stop of the operation
of the roving-supply stop device 3, the controller 50 com-
mands the wedge driving section 52 to drive the wedge
8 to move away from the pair of back rollers 15,

(Yarn-introduction-pipe driving section)

[0033] The yarn-introduction-pipe driving section 53
drives the yarn introduction pipe 4. The yarn-introduction-
pipe driving section 53 drives the yarn introduction pipe
4 to move up and down by the control command provided
to the yarn-introduction-pipe driving section 53 from the
controller 50.

(Pot driving section)

[0034] The pot driving section 54 rotates the pot 5. The
pot driving section 54 drives to rotate the pot 5 with re-
spect to the central axis K of the pot 5 by the control
command provided to the pot driving section 54 from the
controller 50.

(Bobbin driving section)

[0035] The bobbin driving section 55 drives the bobbin
25. The bobbin driving section 55 drives the bobbin 25
attached to the bobbin attachment portion 27 to move up
and down together with the bobbin seat 26 by the control
command provided to the bobbin driving section 55 from
the controller 50.

(Wagon driving section)

[0036] The wagon driving section 56 drives the above-
described wagon. The wagon driving section 56 drives
the wagon to move together with the inspection device
7 by the control command provided to the wagon driving
section 56 from the controller 50.

(Inspection device)

[0037] The inspection device 7 notifies the controller
50 of a result of the inspection performed by using the
camera 31 and the image processor 32. A unique iden-
tification data is assigned to each of the spindles of the
pot spinning machine 1. The wagon moves with the in-
spection device 7 so that the inspection device 7 captures
an image of the inside of the pot 5 of each spindle by
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using the camera 31, and the inspection device 7 proc-
esses captured image data by using the image processor
32. The image processor 32 determines for each spindle
whether the remaining yarn exists in the corresponding
pot 5. When the image processor 32 detects the spindle
in which the remaining yarn exists in the corresponding
pot 5, the image processor 32 notifies the controller 50
of the identification data of the detected spindle as an
inspection result. When the remaining yarn does not exist
in the pot 5 of any of the spindles, that is, when yarn
rewinding is performed successfully in all of the spindles,
the image processor 32 notifies the controller 50 of the
successful rewinding as an inspection result.

<Operation of pot spinning machine>

[0038] Next, basic operation of the pot spinning ma-
chine according to the embodiment of the present dis-
closure will be described.
[0039] The pot spinning machine 1 performs steps that
include, at least, a spinning step in which the yarn 20
supplied from the drafting device 2 is spun in the pot 5
and a rewinding step in which the yarn 20 spun in the pot
5 is rewound onto the bobbin 25. The operation of the
pot spinning machine 1 in the spinning step and the re-
winding step will be described. Both the spinning step
and the rewinding step are performed in a state where
the pot 5 is rotated at a predetermined rotational speed.
The controller 50 provides a control command to the pot
driving section 54 to drive the pot 5 to rotate at the pre-
determined rotational speed when the operation of the
pot spinning machine 1 is started, and in this state, the
pot spinning machine 1 performs the spinning step.

(Spinning step)

[0040] The controller 50 provides a control command
to the drafting-device driving section 51 to rotate the pair
of back rollers 15, the pair of middle rollers 16, and the
pair of front rollers 17 at respective predetermined rota-
tional speeds. The rotations of the pairs of rollers 15, 16,
and 17 deliver the roving 9. The rotational speed of the
pair of middle rollers 16 is greater than the rotational
speed of the pair of back rollers 15, and the rotational
speed of the pair of front rollers 17 is greater than the
rotational speed of the pair of middle rollers 16. The rov-
ing 9 is drawn out to a predetermined thickness by dif-
ferences in rotational speed between the pairs of rollers
15, 16, and 17.
[0041] The yarn 20 that has been drawn out by the
drafting device 2 is introduced from the drafting device 2
into the yarn introduction pipe 4 through the yarn suction
pipe 22. The yarn 20 that has been introduced into the
yarn introduction pipe 4 is discharged from the yarn outlet
4a of the yarn introduction pipe 4 for spinning and spun
onto the inside wall 5b of the pot 5 by a centrifugal force
generated by the rotation of the pot 5. The yarn 20 is
twisted by the rotation of the pot 5.

[0042] Next, the controller 50 provides a control com-
mand to the yarn-introduction-pipe driving section 53 to
drive the yarn introduction pipe 4 to displace the yarn
introduction pipe 4 relatively downward while driving the
yarn introduction pipe 4 to move up and down repeatedly
at predetermined intervals. This allows a predetermined
amount of the yarn 20 to be deposited on the inside wall
5b of the pot 5. Accordingly, the cake 24 is formed on
the inside wall 5b of the pot 5. The controller 50 provides
a control command to the drafting-device driving section
51 to perform the yarn cutting. More specifically, the con-
troller 50 provides the control command to the drafting-
device driving section 51 to stop both the rotation of the
pair of back rollers 15 and the rotation of the pair of middle
rollers 16 while keeping the rotation of the pair of front
rollers 17. Accordingly, the yarn cutting is performed im-
mediately near the pair of front rollers 17. Then, the spin-
ning step ends.

(Rewinding step)

[0043] First, the controller 50 provides a control com-
mand to the bobbin driving section 55 to drive the bobbin
seat 26 to move upward while commanding the pot driv-
ing section 54 to drive the pot 5 to rotate at the predeter-
mined rotational speed as described above. The bobbin
25 moves upward together with the bobbin seat 26. The
bobbin 25 enters the pot 5 through the opening 5a of the
pot 5. Accordingly, the bobbin 25 is inserted into the pot
5. Further, the controller 50 provides a control command
to the yarn-introduction-pipe driving section 53 to drive
the yarn introduction pipe 4 to move upward in order to
prevent the bobbin 25 inserted into the pot 5 from con-
tacting the yarn introduction pipe 4.
[0044] Next, the controller 50, for example, commands
a feeler driving section, which is not illustrated, to drive
a feeler to contact the inside wall 5b of the pot 5, in order
to remove the yarn 20 wound on a bottom end of the cake
24 from the inside wall 5b of the pot 5. Consequently, the
yarn 20 removed from the inside wall 5b of the pot 5 is
wound onto the bobbin 25, and this starts yarn rewinding
onto the bobbin 25.
[0045] After all the yarn 20 of the cake 24 is rewound
onto the bobbin 25, the controller 50 provides a control
command to the bobbin driving section 55 to drive the
bobbin seat 26 to move downward. Consequently, the
bobbin 25 onto which the yarn 20 is rewound, i.e., the
full bobbin 25, is removed from the pot 5. Then, the re-
winding step ends.
[0046] When the above-described spinning step and
rewinding step are performed in sequence, the yarn re-
winding may fail for any reason. If the yarn rewinding
fails, all or part of the yarn 20 of the cake 24 becomes
the remaining yarn that remains in the pot 5. This causes
another yarn is deposited on the remaining yarn when
another spinning step is performed in the spindle in which
the remaining yarn exists in the pot 5. Therefore, in this
embodiment, the pot spinning machine 1 is controlled as
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described below.
[0047] FIG. 3 is a flowchart for describing a method for
controlling the pot spinning machine according to the em-
bodiment of the present disclosure. The shown method
for controlling the pot spinning machine is performed un-
der control of the controller 50.
[0048] First, the controller 50 sets a value of a variable
M to an initial value of 1 (step S1). The variable M is an
integer equal to or greater than one, indicating how many
times each step is performed, and M = 1 means the first
time, M = 2 means the second time, and M = 3 means
the third time. For example, when M = 1 is set for a step
that is performed this time, M = 2 is set for a step that will
be performed next time. When M = 2 is set for a step that
is performed this time, M = 1 is set for a step that was
performed previous time, and M = 3 is set for a step that
will be performed next time. The same applies to a case
where the variable M is equal to or greater than 4.
[0049] Next, the controller 50 starts the first spinning
step (step S2). In the first spinning step, the roving-supply
stop device 3 of each of all the spindles is not in operation.
When the roving-supply stop devices 3 are not in oper-
ation, the wedge 8 is at a position away from the pair of
back rollers 15.
[0050] Next, the controller 50 determines whether the
first spinning step has ended (step S3).
[0051] Next, when the controller 50 determines at step
S3 that the first spinning step has ended, the controller
50 performs the first rewinding step (step S4). The re-
winding step is performed in all the spindles simultane-
ously.
[0052] Next, the controller 50 starts the first inspection
step (step S5). At the inspection step, the controller 50
uses the inspection device 7 to inspect the presence of
the remaining yarn. More specifically, the controller 50
provides a control command to the wagon driving section
56 to move the wagon together with the inspection device
7. Consequently, the inspection device 7 inspects each
spindle whether the remaining yarn exists in the corre-
sponding pot 5, and notifies the controller 50 of the in-
spection result.
[0053] Next, the controller 50 determines whether the
remaining yarn exists in the pot 5 of any of the spindles
based on the inspection result that is notified by the in-
spection device 7 (step S6). The controller 50 determines
to select Yes at step S6 when the inspection result noti-
fied by the inspection device 7 includes one or more spin-
dle identification data, or determines to select No at step
S6 when the inspection result does not include any spin-
dle identification data.
[0054] When the controller 50 determines that the re-
maining yarn exists in at least one of the spindles at step
S6, the controller 50 provides a control command to the
drafting-device driving section 51 to rotate the pair of back
rollers 15 and the pair of middle rollers 16 of each of all
the spindles by a predetermined amount in a direction
opposite to a roving delivery direction (hereinafter also
referred to as "rotate reversely") (step S7). After the pair

of back rollers 15 and the pair of middle rollers 16 are
rotated reversely, the rotation of the pair of back rollers
15 and the rotation of the pair of middle rollers 16 are
stopped. Technical importance of the reverse rotation of
the pair of back rollers 15 and the reverse rotation of the
pair of middle rollers 16 at step S7 will be described later.
[0055] Next, the controller 50 stars the roving-supply
stop device 3 of the spindle that has been determined at
step S5 as the spindle in which the remaining yarn exists,
in order to prevent the yarn 20 from being spun in the pot
5 in the next spinning step (step S8). More specifically,
the controller 50 starts, of the roving-supply stop devices
3 correspond to the spindles, only the roving-supply stop
devices 3 of the spindle that has been identified by the
spindle identification data of the inspection result. The
controller 50 provides a control command to the wedge
driving section 52 that corresponds to the roving-supply
stop device 3 of the spindle identified by the identification
data. Accordingly, the wedge 8 moves toward the pair of
back rollers 15 in the drafting device 2 of the spindle
identified by the identification data. This causes a state
where the wedge 8 is driven between the top back roller
15a and the bottom back roller 15b of the pair of back
rollers 15.
[0056] When the controller 50 determines at step S6
that the remaining yarn does not exist in any of the spin-
dles, step S9 is performed directly after step S6.
[0057] Next, the controller 50 determines whether it is
determined in the inspection step at step S5 consecu-
tively N times that the remaining yarn exists in any/one
of the pots 5 (step S9). The number of times it is deter-
mined that the remaining yarn exists in the pot 5 in the
inspection step at step S5 means the number of times
the yarn rewinding fails in the rewinding step at step S4.
"N" is an integer that is equal to or greater than two, and
is predetermined in consideration with an effect on pro-
ductivity that may be caused by failure of rewinding. For
example, "N" is set to a value within a range from three
to five.
[0058] When the controller 50 determines to select Yes
at step S9, the controller 50 stops the operation of the
pot spinning machine 1 (step S10). When the operation
of the pot spinning machine 1 is stopped, the rotation of
the pot 5 is stopped in all the spindles. The pot 5 keeps
rotating at the predetermined rotational speed from the
start of the first spinning step to the stop of the operation
of the pot spinning machine 1. Accordingly, the spinning
step, the rewinding step, and the inspection step are per-
formed without stop of the operation of the rotation of the
pot 5.
[0059] In contrast, when the controller 50 determines
to select No at step S9, the controller 50 increments the
value of the variable M (step S11), and returns to step S2.
[0060] Next, the controller 50 starts the second spin-
ning step at step S2. When the remaining yarn exists in
the pot 5 of at least one of the spindles at the end of the
first rewinding step, the second spinning step is started
while the roving-supply stop device 3 of the spindle is in
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operation. The roving 9 is not supplied to the drafting
device 2 of the spindle whose roving-supply stop device
3 is in operation. The yarn 20 is not spun in the pot 5 of
the spindle in which the remaining yarn exists when the
second spinning step is started. Accordingly, another
yarn is not deposited on the remaining yarn in the pot 5.
[0061] The controller 50 determines whether the sec-
ond spinning step has ended (step S3).
[0062] After the controller 50 performs the second re-
winding step (step S4), the controller 50 performs the
second inspection step (step S5). The second rewinding
step is performed for each of all the spindles regardless
of the presence of the remaining yarn in the pot 5. The
yarn rewinding may succeed in the second rewinding
step, even if the yarn rewinding fails in the first rewinding
step. For example, even if the yarn rewinding fails in the
first rewinding step in a spindle having the identification
data "007", the yarn rewinding may succeed in the sec-
ond rewinding step in the spindle identified by identifica-
tion data "007". In that case, the remaining yarn does not
exist in the pot 5 of the spindle identified by the identifi-
cation data "007" at the end of the second rewinding step.
Accordingly, the inspection device 7 notifies the controller
50 of an inspection result not including the variable "007"
in the second inspection step that is performed after the
second rewinding step. Therefore, the third spinning step
is started in the spindle identified by the identification
data "007" to spin the yarn 20 in the corresponding pot 5.
[0063] The yarn rewinding may fail in the second re-
winding step after the yarn rewinding failed in the first
rewinding step, that is, the yarn rewinding may fail con-
secutively more than once. For example, if the yarn re-
winding fails in the first rewinding step in a spindle having
the identification data "003", the yarn rewinding may fail
again in the second rewinding step in the spindle identi-
fied by identification data "003". In that case, the remain-
ing yarn exists in the pot 5 of the spindle identified by the
identification data "003" at the end of the second rewind-
ing step. Accordingly, the inspection device 7 notifies the
controller 50 of an inspection result of the second inspec-
tion step performed after the second rewinding step in-
cluding the identification data"003". In that case, the con-
troller 50 commands to reversely rotate the pair of back
rollers 15 and the pair of middle rollers 16 at step S7 after
determining to select Yes at step S6, and starts the rov-
ing-supply stop device 3 of the spindle identified by the
variable "003" at step S8. The roving-supply stop device
3 stops the supply of the roving 9 to the drafting device
2 of the spindle identified by the identification data "003",
so that the yarn 20 is not spun in the corresponding pot
5 in the third spinning step.
[0064] The following will describe an example of con-
crete operation of the pot spinning machine using the
method for controlling the pot spinning machine accord-
ing to the embodiment of the present disclosure with ref-
erence to FIGS. 4 to 9.
[0065] The following will describe focusing on three
spindles of the plurality of spindles of the pot spinning

machine 1. The three spindles include a first spindle 61,
a second spindle 62, and a third spindle 63. The first
spindle 61 includes a yarn introduction pipe 4-1 and a
pot 5-1, the second spindle 62 includes a yarn introduc-
tion pipe 4-2 and a pot 5-2, and the third spindle 63 in-
cludes a yarn introduction pipe 4-3 and a pot 5-3.
[0066] At the end of the first spinning step, as illustrated
in FIG. 4, the pot 5-1 of the spindle 61, the pot 5-2 of the
spindle 62, and the pot 5-3 of the spindle 63 respectively
have therein a cake 24-1, a cake 24-2, and a cake 24-3.
The cake 24-1 is made of a yarn 20-1 that is deposited
on an inside wall of the pot 5-1. The cake 24-2 is made
of a yarn 20-2 that is deposited on an inside wall of the
pot 5-2, and the cake 24-3 is made of a yarn 20-3 that is
deposited on an inside wall of the pot 5-3.
[0067] At the end of the first rewinding step, as illus-
trated in FIG. 5, the yarn 20-1 is rewound onto a bobbin
25-1 of the first spindle 61, and the yarn 20-3 is rewound
onto a bobbin 25-3 of the third spindle 63. In contrast,
the yarn 20-2 is not rewound onto a bobbin 25-2 in the
second spindle 62 due to a rewinding failure, and thus,
the cake 24-2 remains on the inside wall of the pot 5-2.
The yarn 20-2 of the cake 24-2 in the pot 5-2 corresponds
to the remaining yarn.
[0068] In the first inspection step, the camera 31 is
moved in a direction represented by arrows in FIG. 6 to
capture an image of the inside of the pot 5-1 of the first
spindle 61, an image of the inside of the pot 5-2 of the
second spindle 62, and an image of the inside of the pot
5-3 of the third spindle 63 in sequence, as illustrated in
FIG. 6. At this time, only the yarn 20-2 remains in the pot
5-2 of the second spindle 62. In the first inspection step,
it is determined that the remaining yarn does not exist in
the pot 5-1 of the first spindle 61 and in the pot 5-3 of the
third spindle 63, but it is determined that the remaining
yarn exists in the pot 5-2 of the second spindle 62 be-
cause of the presence of the yarn 20-2. Accordingly, the
roving-supply stop device 3 (FIG. 1) is not started in each
of the first spindle 61 and the third spindle 63, but the
roving-supply stop device 3 is started in the second spin-
dle 62.
[0069] In the second spinning step, the yarn 20-1 is
spun in the pot 5-1 of the first spindle 61 through the yarn
introduction pipe 4-1, and the yarn 20-3 is spun in the
pot 5-3 of the third spindle 63 through the yarn introduc-
tion pipe 4-3, as illustrated in FIG. 7. However, yarn is
not spun in the pot 5-2 of the second spindle 62 since
the roving-supply stop device 3 is in operation.
[0070] At the end of the second spinning step, as illus-
trated in FIG. 8, the pot 5-1 of the first spindle 61, the pot
5-2 of the second spindle 62, and the pot 5-3 of the third
spindle 63 respectively have therein the cake 24-1, the
cake 24-2, and the cake 24-3. The cake 24-1 and the
cake 24-3 are formed in the second spinning step, and
the cake 24-2 is formed in the first spinning step.
[0071] At the end of the second rewinding step, as il-
lustrated in FIG. 9, the yarn 20-1 is rewound onto the
bobbin 25-1 of the first spindle 61, and the yarn 20-2 and
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the yarn 20-3 are rewound onto the bobbin 25-2 of the
second spindle 62 and the bobbin 25-3 of the third spindle
63, respectively. In that case, the yarn rewinding suc-
ceeds in the second spindle 62 in the second rewinding
step after the yarn rewinding failed in the second spindle
62 in the first rewinding step. Accordingly, the yarn 20-1,
the yarn 20-2, and the yarn 20-3 are respectively spun
in the pot 5-1 of the first spindle 61, the pot 5-2 of the
second spindle 62, and the pot 5-3 of the third spindle
63 in the third spinning step.
[0072] The following will describe the technical impor-
tance of the reverse rotation of the pair of back rollers 15
and the reverse rotation of the pair of middle rollers 16
at step S7.
[0073] First, when the yarn cutting is performed after
the cake 24 is formed, the rotation of the pair of back
rollers 15 and the rotation of the pair of middle rollers 16
are stopped while the rotation of the pair of front rollers
17 is kept. Accordingly, an end 9a of the roving 9 is lo-
cated immediately near the pair of front rollers 17 of the
drafting device 2 after the yarn cutting, as illustrated in
FIG. 10. When the next spinning step is performed in this
state, the pair of middle rollers 16 and the pair of front
rollers 17 are rotated with the wedge 8 driven between
the top back roller 15a and the bottom back roller 15b in
any spindle in which the roving-supply stop device 3 is
in operation, as illustrated in FIG. 11. The roving 9 is
drawn out and cut between the pair of back rollers 15
and the pair of middle rollers 16. Accordingly, a piece 9b
of the roving 9 may be delivered into the corresponding
pot 5 by the rotation of the pair of middle rollers 16 and
the rotation of the pair of front rollers 17. The roving 9
delivered into the pot 5 may be discarded, but the discard
of the roving 9 reduces a yarn bundle as row material,
which decreases the productivity. The reverse rotations
of the pair of back rollers 15 and the pair of middle rollers
16 become unnecessary if the rotation of the pair of back
rollers 15 is stopped and the yarn cutting is performed
while the rotation of the pair of front rollers 17 and the
rotation of the pair of middle rollers 16 are kept, but this
causes variation in the yarn cutting position among the
spindles, which decreases the success rate of the re-
winding or the success rate of the start of spinning, there-
by decreases the productivity.
[0074] When the pair of back rollers 15 and the pair of
middle rollers 16 are rotated reversely at step S7, the
roving 9 is drawn back to upstream in the roving delivery
direction, as illustrated in FIG. 12. In this state, the con-
troller 50 controls an amount of rotation of the pair of back
rollers 15 and an amount of rotation of the pair of middle
rollers 16 via the drafting-device driving section 51, pref-
erably, such that the end 9a of the roving 9 is moved from
a position immediately near the pair of front rollers 17 to
a position immediately near the pair of middle rollers 16.
Accordingly, the roving 9 is not cut even if the pair of
middle rollers 16 and the pair of front rollers 17 are rotated
with the wedge 8 driven between the top back roller 15a
and the bottom back roller 15b by the roving-supply stop

device 3, as illustrated in FIG. 13. This reduces the de-
livery of the piece 9b of the roving 9 into the pot 5. It is
only required that the pair of back rollers 15 and the pair
of middle rollers 16 are rotated reversely by at least an
amount of rotation necessary for preventing the cutting
of the roving 9 illustrated in FIG. 11.

<Advantageous effects of the embodiment

[0075] The method for controlling a pot spinning ma-
chine according to this embodiment of the present dis-
closure includes the inspection step performed between
the end of the rewinding step performed after the spinning
step and the start of the next spinning step to inspect
each of the spindles whether the remaining yarn exists
in the corresponding pot 5. Next, the roving-supply stop
device 3 of the spindle that has been determined in the
inspection step as the spindle in which the remaining
yarn exists is started to prevent the yarn 20 from being
spun in the pot 5 in the next spinning step. Accordingly,
even if the yarn rewinding fails in a spindle in the rewind-
ing step and thus the remaining yarn exists in the corre-
sponding pot 5, the yarn 20 is prevented from being spun
in the pot 5 in the next spinning step. This prevents an-
other yarn from being deposited on the remaining yarn
in the pot 5 even if the yarn rewinding fails.
[0076] In the embodiment of the present disclosure,
the image of the inside of the pot 5 is captured by the
camera 31, and data of the captured image is processed
to determine whether the remaining yarn exists in the pot
5. This allows a determination whether the remaining
yarn exists in the pot 5 without a contact on the remaining
yarn. Accordingly, this allows the inspection step to be
performed without loosening of the cake 24 that may be
caused by the contact on the remaining yarn. Further,
the inspection step enables an accurate determination
without the stop of the rotation of the pot 5, by the differ-
ence in luminance at the boundary P between the surface
of the inside wall 5b of the pot 5 and the remaining yarn,
whether the remaining yarn exists in the pot 5.
[0077] In the embodiment of the present disclosure,
when it is determined that the remaining yarn exists in
the pot 5 of at least one of the spindles in the inspection
step, the pairs of back rollers 15 and the pairs of middle
rollers 16 of all of the spindles are rotated by a predeter-
mined amount in the direction opposite to the roving de-
livery direction before the start of the roving-supply stop
device 3 of the at least one spindle that is determined as
the spindle in which the remaining yarn exists. This allows
the roving 9 to be preliminarily drawn back upstream in
the roving delivery direction to prevent the cutting of the
roving 9 in the drafting device 2, even if the yarn rewinding
fails in the spindle in the rewinding step and thus the
remaining yarn exists in the corresponding pot 5.
[0078] In the embodiment of the present disclosure,
the operation of the pot spinning machine 1 is stopped
when it is determined in the inspection step consecutively
N times that the remaining yarn exists in any/one of the
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pots 5. This eliminates or minimizes the productivity loss
since the operation of the pot spinning machine 1 is
stopped at the stage where the yarn rewinding fails in
the rewinding step consecutively N times.

<Modifications>

[0079] The technical scope of the present disclosure
is not limited to the above-described embodiment, and
includes various modifications and improvements in the
scope capable of deriving a specific advantageous effect
by constituting features of the present disclosure and a
combination of the features.
[0080] In the above-described embodiment, the cam-
era 31 captures an image of the inside of the pot 5, but
not limited to this, the camera 31 may capture an image
of the bobbin 25 removed from the pot 5 of each of the
spindles after the rewinding step. In that case, an amount
of yarn actually rewound onto the bobbin 25, a rewound
region of the bobbin 25, and a shape of the deposit of
the yarn rewound onto the bobbin 25 are different be-
tween the bobbin 25 in which the yarn rewinding suc-
ceeded and the bobbin 25 in which the yarn rewinding
failed. In the bobbins 25 that are removed from the pots
5 and captured by the camera 31, these differences en-
able a determination whether the remaining yarn exists
in any one of the pots 5, by detection of the differences,
such as a difference in an amount of the yarn rewound
onto each bobbin 25, through the image processing of
image data of the bobbins 25. When the yarn rewinding
succeeds in the rewinding step, the bobbin 25 has in a
vicinity of an upper end of the bobbin 25 a thin-layer re-
gion where the yarn 20 is rewound once or a few times.
This may allow a determination whether the remaining
yarn exists in any of the pots 5, by detection of the dif-
ferences, such as a difference in luminance and a differ-
ence in color between the bobbin 25 that has the thin-
layer region and the bobbin 25 that does not have the
thin-layer region, through the image processing of image
data of the vicinity of the upper end of each bobbin 25
captured by the camera 31.
[0081] Further, the camera 31 and the image proces-
sor 32 are not necessarily required forth inspection step,
and for example, a contact sensor may contact the inside
wall 5b of the pot 5 to determine whether the remaining
yarn exists in the pot 5.
[0082] In the embodiment of the present disclosure,
the operation of the pot spinning machine 1 is controlled
to stop when it is determined in the inspection step con-
secutively N times that remaining yarn exists in any/one
of the pots 5, but the present disclosure is not limited to
this embodiment. For example, the operation of the pot
spinning machine 1 may be stopped when the number
of spindles J, which is the number of spindles determined
in a single inspection step performed after M times re-
winding step as the spindles in each of which the remain-
ing yarn exists in the corresponding pot 5 (in other words,
the number of spindles in each of which the yarn rewind-

ing failed in M times rewinding step), exceeds an prede-
termined upper limit value. In this control method, the
operation of the pot spinning machine 1 is kept as long
as the number of spindles J, determined in a single in-
spection step as the spindles in each of which the re-
maining yarn exists in the corresponding pot 5, does not
exceed the upper limit value even if the yarn rewinding
fails consecutively in a particular small part of the spindles
of the pot spinning machine 1. This allows the operation
of the pot spinning machine 1 to be kept without stopping
the operation even if the yarn rewinding fails consecu-
tively in a particular small part of the spindles of the pot
spinning machine 1 and the stop of the operation of the
pot spinning machine 1 may cause large productivity
loss. The above-described number of spindles J can be
known by counting of the number of identification data
that is included in the inspection result.
[0083] The roving-supply stopping device is not limited
to a device including a wedge that is movable toward or
away from a pair of back rollers and configured to stop
supply of a roving to a drafting device by the wedge driven
between two rollers of the pair of back rollers. For exam-
ple, the roving supply stopping device 3 may be a known
device that is configured to hold and cut a roving up-
stream of a pair of back rollers.
[0084] A method for controlling a pot spinning machine
(1) includes spinning a yarn (20) supplied from a drafting
device (2) in a pot (5, 5-1, 5-2, 5-3) of each of spindles
(61, 62, 63), rewinding the yarn (20) spun in the pot (5,
5-1, 5-2, 5-3) onto a bobbin (25), and inspecting each
spindle (61, 62, 63) to determine whether a remaining
yarn exists in the pot (5, 5-1, 5-2, 5-3) between the end
of the rewinding performed after the spinning and the
start of next spinning. The method further includes start-
ing a roving-supply stop device (3) of the spindle (61, 62,
63) that is determined in the inspecting as the spindle in
which the remaining yarn exists to prevent the yarn (20)
from being spun in the pot (5, 5-1, 5-2, 5-3) in the next
spinning.

Claims

1. A method for controlling a pot spinning machine (1),
the pot spinning machine (1) including a plurality of
spindles (61, 62, 63), each spindle (61, 62, 63) com-
prising:

a drafting device (2) including a pair of back roll-
ers (15), a pair of middle rollers (16), and a pair
of front rollers (17) that are arranged in that order
from an upstream to a downstream of a roving
delivery direction, the drafting device (2) being
configured to draw out a roving (9) by using ro-
tations of the pair of back rollers (15), the pair
of middle rollers (16), and the pair of front rollers
(17);
a roving-supply stopping device (3) configured
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to stop supply of the roving (9) to the drafting
device (2); and
a pot (5, 5-1, 5-2, 5-3) that rotates at a prede-
termined rotational speed, the method compris-
ing:

spinning a yarn (20) supplied from the draft-
ing device (2) in the pot (5, 5-1, 5-2, 5-3) of
each of the spindles (61, 62, 63);
rewinding the yarn (20) spun in the pot (5,
5-1, 5-2, 5-3) onto a bobbin (25); and
inspecting each spindle (61, 62, 63) to de-
termine whether a remaining yarn exists in
the pot (5, 5-1, 5-2, 5-3) between the end
of the rewinding performed after the spin-
ning and the start of next spinning, charac-
terized in that

the method further comprises starting the rov-
ing-supply stop device (3) of at least one of the
spindles (61, 62, 63) that is determined in the
inspecting as the spindle in which the remaining
yarn exists to prevent the yarn (20) from being
spun in the pot (5, 5-1, 5-2, 5-3) in the next spin-
ning.

2. The method for controlling the pot spinning machine
(1) according to claim 1, characterized in that the
inspecting comprises
capturing an image of an inside of the pot (5, 5-1,
5-2, 5-3) of each of the spindles (61, 62, 63) by a
camera (31), and
processing data of the captured image to determine
whether the remaining yarn exists in the pot (5, 5-1,
5-2, 5-3).

3. The method for controlling the pot spinning machine
(1) according to claim 1 or 2, characterized in that
the method further comprises rotating the pairs of
back rollers (15) and the pairs of middle rollers (16)
of all of the spindles (61, 62, 63) by a predetermined
amount in a direction opposite to the roving delivery
direction when it is determined in the inspecting that
the remaining yarn exists in the pot (5, 5-1, 5-2, 5-3)
of at least one of the spindles (61, 62, 63), before
the start of the roving-supply stop device (3) of the
at least one spindle that is determined as the spindle
in which the remaining yarn exists.

4. The method for controlling the pot spinning machine
(1) according to any one of claims 1 to 3, character-
ized in that the method further comprises stopping
an operation of the pot spinning machine (1) when
it is determined in the inspecting consecutively N
times that the remaining yarn exists in any/one of
the pots (5, 5-1, 5-2, 5-3) wherein N is an integer that
is equal to or greater than two.

5. The method for controlling the pot spinning machine
(1) according to any one of claims 1 to 3, character-
ized in that the method further comprises stopping
an operation of the pot spinning machine (1) when
the number of spindles (J) determined in the single
inspecting as the spindles in each of which the re-
maining yarn exists in the corresponding pot (5, 5-1,
5-2, 5-3) exceeds a predetermined upper limit value.
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